Introduction
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Patterns of introgression are frequently observed between taxa that can still hybridize (Green et al., are much larger than the average linkage disequilibrium (LD) blocks in wild populations (Laurie 34 of test comparisons in the statistics. In fact, there is no simple solution for this problem, implying 48 that the procedure used to trace introgression need to be somewhat adapted to the taxa and the 49 question that one wants to ask. 50 We have used here a framework of mouse populations and outgroups for which the phylogenetic To study introgression, we use full genome sequence information and a branch-length compari- 65 son approach (Figure 1 ). This approach allows to detect the most prominent regions of unequivocal 66 introgression. We first applied it to a previously identified introgression event at the amylase gene 67 cluster and provide evidence that the introgression is likely related to a rescue of a pseudogenized 68 Amy2b allele. However, we noticed also that the introgression region as a whole has a much more 69 complex history. By assessing the whole genome for similar patterns, we found that regions exist 70 that are subject to apparent mutual introgression and haplotype exchange between the hybridizing 71 taxa. Most notably, many of these regions code for loci involved in adaptive and innate immune 72 defense, in the defense against transposable elements and some appear to be involved in meiotic 73 drive. Several affect parts of the olfactory and vomeronasal receptor clusters. Many, but not all are 74 in regions of gene clusters with copy number variation. These findings suggest that mechanisms 75 exist that allow the frequent exchange of genes involved in frequent adaptive processes between 76 the taxa, even though most of them are regionally separated and/or hybrids are sub-fertile.
77
Results
78
We have previously generated genomic re-sequencing data for multiple individuals for each of our Taking the mm10 reference sequence (yellow) as a start point, genomes were constructed in a phylogenetic context mimicking the real data including the construction of a 'new' reference (orange). Nucleotides were randomly altered given a percentage divergence value including ancestral states (grey). The resulting distances represents the phylogenetic context obtained as described in the method section.
Population-specific introgression patterns
88
To identify genomic regions of introgression, we used a sliding window approach (25kb per window) 89 and generated a phylogenetic tree for each window. Linkage disequilibrium drops fast within 20kb 
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The data for the dK80 values are provided in suppl. ). We have also plotted these actual data distributions in q-q plots and find 104 that they are less dispersed and more skewed than the ones of the simulations (suppl. Figure 1) . 105 Interestingly, the skews occur not only in the negative direction, but also in the positive one. In the 106 following we focus the analysis on the negative side and come back to the skew on the positive side 107 in the discussion. sequenced harbor a mutation in the first exon that leads to a premature stop codon ( Figure 3A ). invasions would equilibrate the distances between the respective groups. 167 We have therefore sought to systematically identify regions of such repeated introgression. Table 2 The most negative score combined with the longest average tree is found for Nlrp1b, which codes 207 for the sensor component of the inflammasome (region 11 in Table 2 ). This pattern is apparently 208 caused by an introgression of a highly unrelated haplotype into the Ira population (tree in Figure   209 4-supplement 2), which renders all other comparisons negative. The shortest average tree length 210 is found for the window coding for a chemokine ligand cluster (region 7 in Table 2 ), rendering 211 this 0.92Mb region highly similar between all analyzed taxa (tree in Figure 4 -supplement 2). This 212 suggests that a given haplotype variant has introgressed into all of them, possibly located on an 213 inversion, since the size appears to be the same in all taxa.
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The gene clusters identified within the windows show often copy number variation (see suppl. seems that this diversity is also enhanced by taking up alleles from other populations.
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Another immune region with strong introgression and long trees is the Skint gene family cluster 277 on chromosome 4 (region 6 in Table 2 ). Skints code for proteins containing trans membrane region associated with epidermis is the one that encodes the Defb8 gene (region 10 in Table 2 ). Sly gene families (Helleu et al., 2015) . Interestingly, the Slx gene cluster on the X chromosome 329 shows also corresponding introgression patterns (suppl. because of too many missing data, we provide the partial data in the track patterns of "wildmouse-332 introgression").
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Another region that was suggested to be involved in transmission ratio distortion is Cwc22 or Amylase activity 468 The activity of each sample was determined using an amylase activity assay kit (Sigma-Aldrich), was calculated using the standard curve. The activity was then determined using the equation: Table 2 including all identified introgression regions between subspecies and species, as well as the respective genomic locations.
